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Problematic Use of Greenberg’s Linguistic
Classification of the Americas in Studies of
Native American Genetic Variation
To the Editor:
In recent years, there has been a burgeoning interest in
comparisons of genetic and linguistic variation across
human populations. This synthetic approach can be a
powerful tool for reconstructing human prehistory, but
only when the patterns of genetic and linguistic variation
are accurately represented (Szathmary 1993). If one or
both patterns are inaccurate, the resulting conclusions
about human prehistory or gene-language correlations
may be incorrect. Here, we present evidence that com-
parisons of genetic and linguistic variation in the Amer-
icas are problematic when they are based on Greenberg’s
(1987) classification of Native American languages, for
these very reasons.
Greenberg (1987) argued that all Native American
languages, except those of the “Na-Dene” and Eskimo-
Aleut groups, are similar and can be classified into a
single linguistic unit, which he called “Amerind.” His
tripartite classification (Amerind, Na-Dene, and Eskimo-
Aleut) was based on the method of multilateral com-
parison, which examines many languages simultaneously
to detect similarities in a small number of basic words
and grammatical elements (Greenberg 1987). Green-
berg (1987) also suggested that his three language group-
ings represent three separate migrations to the Americas,
and Greenberg et al. (1986) interpreted their synthesis
of the linguistic, dental, and genetic evidence as sup-
portive of this three-migration hypothesis.
Over the past 18 years, this three-migration model
has become entrenched in the genetics literature as the
hypothesis against which new genetic data are tested
(e.g., Torroni et al. 1993; Merriwether et al. 1995; Ze-
gura et al. 2004), and Greenberg’s linguistic classifica-
tion has been the primary scheme used in studies com-
paring genetic and linguistic variation in the Americas.
Of 100 studies of Native American genetic variation
published between 1987 and 2004, 61 cite Greenberg
(1987) or Greenberg et al. (1986), and at least 19 others
were influenced by his tripartite classification (15 studies
use the Amerind, Na-Dene, and Eskimo-Aleut group-
ings, and 4 others use the similar language groupings of
Greenberg’s student M. Ruhlen.)
Whereas Greenberg’s classification has been widely
and uncritically used by human geneticists, it has been
rejected by virtually all historical linguists who study
Native American languages. There are many errors in
the data on which his classification is based (Goddard
1987; Adelaar 1989; Berman 1992; Kimball 1992; Poser
1992), and Greenberg’s criteria for determining lin-
guistic relationships are widely regarded as invalid.
His method of multilateral comparison assembled only
superficial similarities between languages, and Green-
berg did not distinguish similarities due to common an-
cestry (i.e., homology) from those due to other factors
(which other linguists do). Linguistic similarities can also
be due to factors such as chance, borrowing from neigh-
boring languages, and onomatopoeia, so proposals of
remote linguistic relationships are only plausible when
these other possible explanations have been eliminated
(Matisoff 1990; Mithun 1990; Goddard and Campbell
1994; Campbell 1997; Ringe 2000). Greenberg made
no attempt to eliminate such explanations, and the pu-
tative long-range similarities he amassed appear to be
mostly chance resemblances and the result of misana-
lysis—he compared many languages simultaneously
(which increases the probability of finding chance re-
semblances), examined arbitrary segments of words,
equated words with very different meanings (e.g., ex-
crement, night, and grass), failed to analyze the structure
of some words and falsely analyzed that of others, ne-
glected regular sound correspondences between lan-
guages, and misinterpreted well-established findings
(Chafe 1987; Bright 1988; Campbell 1988, 1997; Golla
1988; Goddard 1990; Rankin 1992; McMahon and Mc-
Mahon 1995; Nichols and Peterson 1996).
Consequently, empirical studies have shown that “the
method of multilateral comparison fails every test; its
results are utterly unreliable. Multilateral comparison is
worse than useless: it is positively misleading, since the
patterns of ‘evidence’ that it adduces in support of pro-
posed linguistic relationships are in many cases math-
ematically indistinguishable from random patterns of
chance resemblances” (Ringe 1994, p. 28; cf. Ringe
2002). Because of these problems, Greenberg’s meth-
odology has proven incapable of distinguishing plausible
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Table 1
Populations and Language Classifications Used in AMOVAs
POPULATION
LANGUAGE CLASSIFICATION
REFERENCEGreenberg (1987) Campbell (1997)
Cheyenne/Arapaho Amerind Algic Zegura et al. 2004; D. A. Bolnick and D. G. Smith, unpublished data
Chippewa Amerind Algic D. A. Bolnick and D. G. Smith, unpublished data
Fox Amerind Algic D. A. Bolnick and D. G. Smith, unpublished data
Kickapoo Amerind Algic D. A. Bolnick and D. G. Smith, unpublished data
Shawnee Amerind Algic D. A. Bolnick and D. G. Smith, unpublished data
ORC Cherokee Amerind Iroquoian D. A. Bolnick and D. G. Smith, unpublished data
Stillwell Cherokee Amerind Iroquoian D. A. Bolnick and D. G. Smith, unpublished data
Omaha Amerind Siouan D. A. Bolnick and D. G. Smith, unpublished data
Sioux Amerind Siouan D. A. Bolnick and D. G. Smith, unpublished data
Ingano Amerind Quechuan Bortolini et al. 2003
Paacas Novos Amerind Chapacuran Bortolini et al. 2003
Wayuu (Guajiro) Amerind Maipurean Bortolini et al. 2003
Waiapi (Wayampi) Amerind Tupian Bortolini et al. 2003
Ache Amerind Tupian Bortolini et al. 2003
Asurini Amerind Tupian Bortolini et al. 2003
Cinta-Larga Amerind Tupian Bortolini et al. 2003
Guarani Amerind Tupian Bortolini et al. 2003
Parakana Amerind Tupian Bortolini et al. 2003
Urubu-Kaapor Amerind Tupian Bortolini et al. 2003
Tiriyo Amerind Cariban Bortolini et al. 2003
Yukpa Amerind Cariban Bortolini et al. 2003
Huitoto Amerind Witotoan Bortolini et al. 2003
Yagua Amerind Yaguan Bortolini et al. 2003
Barira (Barı´) Amerind Chibchan Bortolini et al. 2003
Warao Amerind Warao Bortolini et al. 2003
Gorotire (Kayapo´) Amerind Jeˆan Bortolini et al. 2003
Kaingang Amerind Jeˆan Bortolini et al. 2003
Kraho Amerind Jeˆan Bortolini et al. 2003
Mekranoti (Kayapo´) Amerind Jeˆan Bortolini et al. 2003
Xikrin (Kayapo´) Amerind Jeˆan Bortolini et al. 2003
Ticuna Amerind Ticuna Bortolini et al. 2003
Chickasaw Amerind Muskogean D. A. Bolnick and D. G. Smith, unpublished data
Choctaw Amerind Muskogean D. A. Bolnick and D. G. Smith, unpublished data
Creek Amerind Muskogean D. A. Bolnick and D. G. Smith, unpublished data
Seminole Amerind Muskogean D. A. Bolnick and D. G. Smith, unpublished data
Chipewyan Na-Dene Eyak-Athabaskan Bortolini et al. 2003
Greenland Inuit Eskimo-Aleut Eskimo-Aleut Bosch et al. 2003
proposals of linguistic relationships from implausible
ones, such as Finnish-Amerind (Campbell 1988). Thus,
specialists in Native American linguistics insist that
Greenberg’s methodology was so flawed that it com-
pletely invalidates his conclusions about the unity of
Amerind, and Greenberg himself estimated that 80%–
90% of linguists agreed with this assessment (Lewin
1988).
Given this, the use of Greenberg’s (1987) classification
can confound attempts to understand the relationship
between genetic and linguistic variation in the Americas.
Many studies of Native American genetic variation con-
tinue to use this classification (e.g., Bortolini et al. 2002,
2003; Fernandez-Cobo et al. 2002; Lell et al. 2002;
Gomez-Casado et al. 2003; Zegura et al. 2004). How-
ever, Hunley and Long (2004) recently showed that there
is a poor fit between Greenberg’s classification and the
patterns of Native American mtDNA variation. On the
basis of their findings, we believe that Greenberg’s group-
ings should no longer be used in analyses of mtDNA
variation.
To further evaluate how the use of this classification
influences our understanding of the relationship between
genetic and linguistic variation in the Americas, we ex-
amined how well different linguistic classifications “ex-
plain” the patterns of Native American Y-chromosome
variation. Data were compiled on the Y-chromosome
haplogroups of 523 Native Americans, representing 36
populations (table 1). We compared hierarchical anal-
yses of molecular variance (AMOVAs), using Green-
berg’s (1987) classification and a more conservative one
(Campbell 1997) that is widely accepted by specialists
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in historical linguistics of Native American languages
(Golla 2000; Hill and Hill 2000). The AMOVAs were
based on population frequencies of the haplogroups
known to be pre–European contact Native American
lineages (Q-M19, Q-M3*, Q-M242*, and C-M130). All
calculations were performed by Arlequin 2.000 (Schnei-
der et al. 2000).
The AMOVAs show that differences among Green-
berg’s three groups could account for some genetic var-
iance ( ; ), but the more generallyF p 0.319 Pp .027CT
accepted linguistic classification (as given in Campbell
[1997]) of the same populations (17 groups) explains
a greater proportion of the total genetic variance
( ; ). The magnitude of in-F p 0.448 P ! .001 FCT CT
creases 40.4% when the accepted language classification
is used, which indicates that it is important to consider
language classifications other than that of Greenberg
(1987) when evaluating the relationship between genes
and language in the Americas. Other factors, such as
geography, have likely influenced patterns of genetic var-
iation more than language, but accepted language group-
ings should, nonetheless, be used when exploring these
relationships.
Thus, in future studies comparing genetic and lin-
guistic variation in the Americas, we recommend use of
the consensus linguistic classification, as given in Camp-
bell (1997), Goddard (1996), and Mithun (1999), rather
than Greenberg’s tripartite classification (Greenberg et
al. 1986; Greenberg 1987). In addition, since there is no
legitimate reason to believe that “Amerind” is a unified
group (linguistic or otherwise), it has been essentially
abandoned in linguistics and should not be used in ge-
netic analyses. Finally, because synthetic studies provide
such important insights into human prehistory, we ad-
vocate continued collaboration between geneticists and
linguists (and other anthropologists) to ensure accurate
comparisons of genetic, linguistic, and cultural variation.
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